Ethanol and N-methyl-D-aspartate receptor complex interactions: a detailed drug discrimination study in the rat.
The discriminative stimulus properties of compounds that interact with the NMDA receptor complex were investigated in rats trained to discriminate ethanol from saline. Male Wistar rats were trained in a two-lever operant drug discrimination paradigm to make differential responses [fixed ratio 10 (FR10)] for food after ethanol (1 g/kg i.p.; 12% v/v ethanol solution) and saline vehicle injections. Drug effects were assessed by means of generalization and antagonism tests. In the generalization tests, the noncompetitive NMDA antagonists acting at the ion channel dizocilpine, memantine, phencyclidine (PCP) and the sigma1 receptor agonists (+)-pentazocine and (+)-N-allyl-normetazocine (NANM) dose-dependently generalized for ethanol, whereas the alpha-amino-3-hydroxy-5-methyl-4-isoxazole-propionate (AMPA) antagonist GYKI 52466, the glycine antagonists L-701,324 and MRZ 2/502, the polyamine site antagonist arcaine and the polyamine site ligand spermidine, did not. Our results show that the noncompetitive NMDA antagonists fully substitute dose-dependently for ethanol in a drug-discrimination task. The ethanol-like discriminative stimulus effects of PCP, pentazocine and NANM, which are also sigma receptor ligands, are likely to be attributed to their activity at NMDA receptors. We therefore assume that some of the acute effects of ethanol are mediated via NMDA receptor antagonism at the PCP binding site.